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I. QUERIES, concerning the Caufe of Cohefion 
of the Parts of Matter, projnfed in a Letter 
to Dr. Defeguliers, F. % S. &y Fr. Triewalcf, 
3)ireclor of Mechanic's in the kingdom of 
Sweden. 

Stockholm, Novem, so. ijiS. 
Reverehd SIR, 

HAVING lately received the franfaftions of 
the Royal Society, publiftied fince I left England, 
in order to fettle in my native Country, I find you 
have been pleafed, in Numb. 389, to take Notice of 
my Experiments made concerning the Cohefion of 
two Balis of Lead , and as I don't know any Body 
has afligned the true Caufe of this Phenomenon, I 
beg you'll be pleafed to propofe the following Queries 
to that illuftrious Society of which you are a worthy 
Member. 

Query I. Does not this ftrong Cohefion of two 
Balls of Lead prove the Dodrine of Attraction, wor- 
thy its great Author, your late President Sir Ifaac 
Newton ; and that there is a univerfal Attradion be- 
tween the Parts of Matter in Nature, though fome 
at fuch fmall Diftances as to efcape our Obfervations, 
fince we cannot make their Parts touch one another 
clofe enough, fo as to come within their Sphere of 
Adivity ? Which I prefume to be the Reafon why I 
never have been able to make Balls of any other Me- 
tals to cohere : Nor do I believe that the Parts of any 
other Metal can come to fuch a clofe Contad, ex- 
cept by Fufion, as the Particles of Lead may, by 
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being fo many Degrees fofter than thofe of any o- 
ther Metal. 

Qiiery II. I have often found the touching Sur- 
faces of fuch Leaden Balls, as near as I. could mea- 
sure, much alike ; yet the Force of Cohefion very 
different : Nay, I have found the touching Surfaces 
very fmall, yet fometimes 114 to i%6 ft Weight has 
not been fufficient to feparate them j when at other 
Times a far lefs Weight (though the Meafure of 
touching Surfaces far exceeded- thofe mentioned) was 
more than fufficient to caufe their Separation; Does 
it not prove that the Cohefion is ftrongeft according 
to the clofenefs of the Contact, but not as the touch- 
ing Surfaces > For which Reafon I always have found 
the Cohefion ftrongeft, when I gave a little twift in 
joining thein j fince by this Means the Particles muft 
come clofer together, than by fqueezing the Balk 
barely on one another, though it was done with a 
far greater Force than I could apply with my bare 
Hands. And fince the Force, Twift, and touching Sur- 
faces can never be alike and menfurable when joined 
by Hand, I think it will be very* difficult, if not 
impoflible to afcertain the Forces of this Cohefion, 
which is incredible, and far exceeds Magnetical At- 
tractions. 

That the Preffure of the Atmofphere contributes 
little, and next to nothing in this Cohefion, I have 
fully proved and experienced laft Winter, before a 
great and noble Affembly at my Lectures held in 
this Place: The Cohefion of two Leaden Balls, which 
i%6 ft could not feparate, prov'd as ftrong in Facuo* 
as in the open Air. 
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*>)uery HI. Does not this Experiment fairly ac- 
count for the Cohefion of the Parts of Matter -, and 
that this firm Cohefion cannot be derived from any 
Glue or Cement, any imaginary Hooks and Funicu- 
lus, nor de gravitate JEtheris : but that the Parti- 
cles of all folid and fluid Bodies do attract one ano- 
ther by a certain Force ( whatever be the Caufe of 
the fame ) which a&s moft intenfely the nearer they 
touch one another. 

I am confirmed in this Opinion by an Experiment 
I made this Summer at Dannemura, one of the moft 
confiderable Iron Mines, and where I have erected the 
firft and largeft Fire-Engine for drawing Water and 
Oar in this Kingdom ; the Cylinder being two Lines 
more than thirty-fix Inches in Diameter. 

Our Dahlkarlians have, Time out of Mind, 
pra&ifed the faid Experiment, when they have had 
Occafion to remove any unweildy Stones of the hard- 
eft Rocks, and fo big as not to be moved entire by 
any Strength they could apply. They pra&ife the 
following Means, not only to cleave and fplit them 
in as many Parts and Pieces as they plenfe, but they 
obtain Stones with one or more frnootb Sides, fit for 
Ufe in Buildings. Their Method is thus. 

They take Tallow, Greefe, Train Oil, or any o- 
ther fat Subftances, and draw Lines on fuch large 
Stones, according as they would have them fplit, and 
think proper ; then they lay either Char-Coal or 
Wood at Top, and round the Sides of the Stone, fo 
that it is all over covered, and then kindle the Fuel; 
which when burned out, they find the Stone divided 
according to the Lines they have drawn on the fame, 
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with forae of the before-mentioned fat Subftances, 
which feldom or never fails. 

May one not account for this odd Phenomenon 
thus? That. as. the Action of Heat and Fire exfpands 
the Parts of all hard and folid Bodies and Metals 
themfelves, fo when the -Action of the Fire about the 
Stone has made the Particles of the fame recede far- 
ther from, one another, than when in their natural 
State, the oily Subftances infinuate themfelves more 
and more between the Particles of the Stone ; by 
which Means, when the Stone cools again, and 
fhrinks, they feem to prevent thefe Particles from 
coming as clofe,, and within their Sphere of Activity, 
as the remainder Particles may, where no fuch foreign 
Matter has been applied - 7 by which Means they alfo 
cannot attract one another fo ftrongly as the reft, 
and muft therefore remain feparated. 

Fat and oily Subftances feem to be moft fit for this 
fame Purpofe,. fince they are endued with a repelling 
Force. 

I can't but admire^ that notwithftanding fo many 
Phenomena in Nature prove a Tendency and a 
ftrong mutual Attraction of the Parts of Matter,, what- 
ever be the Caufe, yet moft learned Men» of feveral 
Nations, would rather charge fuch manifeft Quali- 
ties and Operations of Nature with the Nick-Name 
of occult Qualities, than give the Honour to the 
great ' Difaoverer (who is no mam J of thofe ma- 
nifeft Qualities and Principles of Motion. How- 
ever,, I am confident, that as Nature is very uniform 
and agreeable to herfel£ fhe'll evince the Truth of 
her Operations* 
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If I find you pardon this Liberty I have taken by 
this* it will encourage me to franfmit feveral Expen- 
tnents and Obfervatidris 1 have lately made, remain- 
ing with the utmoft Sincerity, 

MoJ Reverend SIR, 

Tour mojt obedient humble Servant, 

F. Triewaldj 

Dire&or of Mechanicks in the 
Kingdom of Sweden. 



Hi A Letter to t>r. Rutty, <%. S. Seer, giving 
a farther Account of the Nature and Virtues of the 
Holt- Waters, from the Reverend Mr. J. Lewis, 
P7car of the Wince. 

SIR, 

1N> a Letter I received lately From Mr. Brome* 
he' gave me an Account that he had communi- 
cated to you a Paper of mine, relating to the Mine* 
ral Waters at Holt; and that you had fent it to the 
Prefs among the Philofophical Memoirs of the 
Royal Society ; which I Was pleafed to hear, becaufe 
I hoped it might be a Means- to raife the Efteem of 
the Waters, and reeommerid them to the good Opinion 
of tire learned World. He likewife informed me,: 
that you was willing to enquire into fome further Par- 
ticulars relating to thofe Waters. 

This Intimation- of yours to 10. Bfome has drawn 
upore you the Trouble of this Paper $ being willing 
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